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DETAILED ACTION 



Status of Claims 

Claims 1-13 are cancelled and Claims 14-29 are new. 



Examiner's Interpretation 
Since applicant does not exemplify or define the claimed term "valorization" or 
"valorising," the examiner will interpret this limitation as recovering zinc and lead for further 
use. 



Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 1 02 ol' this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 



1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 
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This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Claims 14-16, 20 and 27-29 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Novoa et al (US 4,248,624) in view of Stevenson (US 3,756,804), altematively in view of 
Ford, Jr. (US 5,922,261) and Evans et al (US 3,830,639). 

Novoa et al teaches using prereduced ore in a blast fiimace (abstract), in the form of 
sponge (column 2, line 58), to produce pig iron. However, Novoa et al does not teach subjecting 
a residue to a direct reduction step, extracting zinc and lead bearing fumes, producing an iron- 
bearing slag, or extracting the second metals-bearing fumes as in Claim 1 . 

Stevenson teaches treatment of flue dust from iron making fiimaces to recover minor 
constituents therefrom (column 1, lines 13-15). The flue dust comprises Fe, Zn, and Pb (column 
2). Various types of furnaces are used for the process of steel, e.g. blast furnaces, and there is a 
substantial amount of flue dust discharge (lines 44-51). The flue dust is combined with carbon 
and prepared into a blend. The blend is conveyed to a fiimace in a reducing atmosphere. Lead 
and zinc (ZnO) will be volatilized (column 3, lines 15, 16, and 48-74). The metallic gases are 
conducted away from the fiimace, condensed, precipitated and collected (column 4, lines 1-5). 
The fiimace is a tower with hearth sections forming a sequence of levels (column 4, lines 37-40). 
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Iron constituents are changed from oxides to metallic iron (column 5, lines 13 and 14). 

Regarding subjecting a residue to a direct reduction step, extracting zinc and lead bearing 
fumes, and extracting the second metals-bearing fumes, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to use the flue dust reclamation 
process of Stevenson with the process of Novoa et al, since Stevenson teaches recovering 
valuable constituents from steel making flue dust, converting the iron therein to useful form, and 
rendering the remaining tailings suitable for disposal (column 1, lines 57-62). The examiner also 
notes that sponge iron and prereduced iron are synonymous in the art of iron-making, and are a 
result of direct reduction. Regarding Claims 15 and 16, all of the iron was reduced to magnetic 
iron (column 7, lines 6 and 7). Regarding Claim 27, zinc oxide is formed. Regarding Claim 28, 
the hearth with sections reads on a multiple hearth furnace. 

Alternatively, regarding subjecting a residue to a direct reduction step and extracting zinc 
and lead bearing fiimes. Ford, Jr. teaches forming iron-rich material waste products as shown 
below: 
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FIGURE 1 

The heavy metal oxides include lead and zinc (column 2, lines 65). The teaching of using 
hydrochloric acid and polyvinyl alcohol reads on a weak acid. It would have been obvious to 
one of ordinary skill in the art at the time the invention was made to use the residue treatment of 
Ford, Jr. with the process of Novoa et al, since Ford Jr. teaches that the material is formed is 
durable enough for handling and storage as well as sufficient to bind the shapes to inhibit early 
disintegration (column 3, lines 5-22). Regarding Claim 20, the teaching of using hydrochloric 
acid and polyvinyl alcohol reads on a weak acid. 
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Regarding producing an iron-bearing slag, Evans et al teaches that blast furnace slag 
comprises Fe203 (column 3, line 45). It would have been obvious to one of ordinary skill in the 
art at the time the invention was made to expect that the slag produced in the blast furnace in 
Novoa et al would also contain iron oxide as taught by Evans et al. 

Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over Novoa et al in 
view of Stevenson and Evans et al as applied to claim 14 above, and further in view of Fastje et 
al (US 2,836,487). 

Regarding Claim 29, the tuyeres of the blast furnace reads on submerged lances, since the 
charging material produces a molten iron product (Novoa et al, column 1 , lines 26-42). 

Novoa et al in view of Stevenson and Evans et al discloses the invention substantially as 
claimed. However, Novoa et al in view of Stevenson, altematively in view of Ford, Jr., and 
Evans et al does not disclose that the residue contains Ge as claimed. Fastje et al teaches 
separating iron from other metals, in which accompanying metals are volatilized during the 
reduction of the iron (coliram 1, lines 17-20) as shown below: 
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The volatilizable metals include germanium, lead, and zinc (column 3, lines 52 and 53). It would 
have been obvious to one of ordinary skill in the art at the time the invention was made to expect 
that the process of Novoa et al in view of Stevenson and Evans et al would include volatilizing 
and recovering Ge, since Fastje teaches that Ge is produced during the production of iron in a 
blast fiimace. Regarding the second metals-bearing fiimes, Stevenson and Fastje teach 
recovering blast furnace fumes. 

Allowable Subject Matter 

Claims 17-19, and 21-25 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 
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The following is a statement of reasons for the indication of allowable subject matter: 
Regarding Claims 17-19 (and 21 and 22), Evans et al teaches that the slag comprises Fe203 
(ferric oxide), not FeO (ferrous oxide). Regarding Claim 23, the prior art of record does not 
disclose or suggest oxidizing iron and a separate copper-alloy phase containing a major part of 
the Cu and Ag. Regarding Claims 24 and 25, the prior art of record does not disclose or suggest 
forwarding the Ge fraction to the oxidizing smelting step as in Claim 24. 



Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Koros et al (US 6,120,577) teaches recovering iron values and separating zinc oxides 
and other contaminants from steel mill waste metal oxides such as blast ftimace dust, BOF dust, 
mill scale and oily sludges (abstract). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to TIMA M. MCGUTHRY-BANKS whose telephone number is 
(571)272-2744. The examiner can normally be reached on M-F 7:00 am - 3:30 pm. 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, Roy King can be reached on (571) 272-1244. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
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system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Roy King/ 

Supervisory Patent Examiner, Art Unit 
1793 

IT. M. M./ 

Examiner, Art Unit 1793 
10 July 2008 



